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? 4 * - v * ste* fz\t # V x 2 Vtilfrt 

M^-UXffll^, #WM&P C R*f«iC*<^ 
•CrtiO/7>f T-iJSAI-C^ftTi, PGR 

s 15 e& m it m g *& k m & * & & %a & m ao s n * . 

e * ? a, C biotinylated );* »; :/ * ^ 

2 0 2 7 5 8 ( I c I )KE«snt^*rt < * 

3 v ( Calbi ochem 
Corporation) <n is * o >r?c §g «t S ti "C ^ 6 T 

6 wew p c Racffi^rt t jsnssfc;* ic«i o 

* =. fit? 9 <i - im*.\* 5'-** t - ^it? 
?<i •* - ) * &m-r z>t>* * tz\m ± t ^ o>&i<<n 



Jf IS! ¥2-295496 (11) 

i3t7^>f -r- ( £ tuifflE^r fc < #aiicM:4> 

0 fcsSHrcr* fc*>. mA.\ti&<r>7 7 4 -tr- 
ie 1 0-1 0 Qf&i§fU«:#aE3-£ LA»Lfc*» 

h # v > 7 Jt«Rfc-cffl e> ffcu 
*xrx^> a 

Wjtrt P c R we t < ftStt»* ?> 

( T ? KT U ^ ) -2'- 7 s * * '/-^ij'^y- 
5'-= V v« D C Langer P.R. p> ^-x 

•9- -i a: ( Proc. Natl. Acad. Sci . ) JC1981) • 
78 . 6655 ) ^r^t^^-^ft*^^;*-^ 

r ^ - ± rt x-c»ii»:fi:u fcx 

KE'J vSt^ffl^-C^X^) . fit* 
®^ : f^^ ! te»4rffl\.>^^5to{Sjiw:ffl^X'bx^ 9 

*56««»felC«ffl3K6KftD N A ( m$)& 
®ES£?0&t■^•Cl'"C'b^-/x <X4> 

aa^xjpsifSttfl-ewiaaor t * x@ ^ a, 
^ s □ — «: it n ^. « & ec x 9 r « - y 



(C 5fc 3£ "C D N A %-*mK U T *J < C t d'^i 

x 7* 7 'f * U * x # kt?*> 2>. 

X o saic^at-c* c WiLrt. » =** 
^ \s*T Kfi-fifc C Oligonucleotide Synthesis)J 
M.J. Gait , I R LttJKfcfcRRSnft:^ ) . 
£ tt-tt * C i^^^CH^f^'J * * ? Y 

KmTz>myt%&m ) ^ ft softie* 

T £ s ~r |fit*fc 9 (1¥»C7 « y^+'/A') 

WiL** Agrawal S. e>. r*^ 
. _V4_ (19 8 6) . 
6227-*>-XO E Wo - 88/0 20 04 C tHHA: 7 7" 

y jo x # 7* ? ^ - c » rc s * ^ * - 7* ) K & 

KI O^JH^ni, «Jt36ftHi-e«»5HX<.*6 

»3ttt*-* K»«f** /itx® ft%ftBJa ; B!j 

*> ?t^^ttfci * * \s*? YX Wirtf ^ 
^ <n m n T 5 s m*tz\*9 y * 5 fit* X flr 
S ^-f -e - y ■ y »c fr & 



T$nn¥2-295496 (12) 
«C * S£fL«fc5§feH»*»= RE*-**' 

; %L<i*ttass&»±«tt'>E : T-**> 

DNA,C1?85).4.93 *JXt) t Letsinger. 

if-C*?-* — (J.Am Chem Soc ) J .(1 983). 
1 03 . 7 39 4 **R& Sitter. »7WI?ce 

Bfe-tMi. tfO&t* H.Inoue e> to . v\ 9 ~T 

•y ,X'Jt»fJ . V3_ . 7 VI 9 ( 1 985) (CIS ft 

5 0 0 O^i. i0»3Kin OOO^iS. 

t« AttM.E. Jolley . 
p v>- C J. Analyt. Toxicol. )"J_5_. 236 - 

2 40 • (1 981 ) rc'x o #wrcskai*jx-ci.**. 

ft itfu* ft fcfc^o 

e. »aic«*73fx-f -* u> f f - (Inter 
calator ) -c tit fc e> fx . fx-tffxe>^:H 

7 / ?- * — ? i s . * As a — ? < y \ 0 1 f 

fu^loiC/^/^^t dansyl ) Ev 4 



- h ft . * 9 *s y <i * & * T t fC\t * 
4 K»***81^-t«|jLtt# x ) * * 

K 8 » * AH* X * * - # H X ^ 6 # 9 

* * u*?- K^«<frX < e£-Sit?>"C*>*> 5. M 
^ti^^^r*7-7*a-^tt( Molecular Probes, 

C52>7-f 7 ? h C artefact ) &fi££T 
*fc*>. t*5£K$fc£ o x aft r o - ^4 fctt r 7 
4 ^ -<nm it *>2fe5£ u -c* < <r>&m t u < . *ix 
«c x 9 fflft<ofcffcj&i«i5£Sii* 0 <**u*fflft*ft 
ftSSt. &S!!ftK:»tafeatftft8&:fe X tf®&ieft7tf& 

^8SfC. ( controlled assay ) *c 

is tit. «REW«Sffi*^TIcvt«*<o«ffc 
it 2-^«tt*«* C * I^K) S 

£trcx9SSa6T?£*„ ^<OJ:5 ft<gftft£Stit& 
«7t3& ; S&je^- AfC^L 90°-e*> 6 ' I* ' Mit* 
fctt^n^ 90°*? X t/270°«Pi3?' , CiWgSix6 

it8E:lixtf*¥#»fcRB*<Cfl'«"C* 6 X 5 K. 

m Tt^^fe * o tttf * c ^ **r6i<£ t*> » 

feEBoflyffifcBriircTi Arcit. @*f*?-. 7 a 
/u#-fc«fflT*i&*ftifcfcw#jt*£fcrcx*® 

&&ftttiS£rc{Sft2*--Cib- 0 . &SSft*"V* 

^ K(fiS"CMt -tKA^w^fcft fc&^rcft ?> ft ^ 



JSIH¥2-2954fl6 (13) 
ttifSft^IfcfciixfcaftftKSi't W*.** Jolley 

-J .5. 236-2490(1981) JX-flUS^n*, 
^aeyrcttKf^j&^TCH) 4 few a a ( V ) <c 

fcitaiarcfliftLfcft'fcws-rs. 

a Eft ft-cia«L fc^o«ftint**-e-^*. e>ix 

CI J1 ) V + Cipv 
1 1 t*tt»fflft*#aa«c5&L s F?7'C*> 9 . 
1 ft^tfaarca* L aft-c*> i^t^ 

_ (I„)y -S(I,) V 

(I IX J V + G(I I ) V 
CI U )H 



a;* 1 1 itftwiHft^j&'SiaicTfT-efc o . i»t 
lfciiflft*-i&"»aE«cfi&-c*> KU^Lti^, 

5 »afto»*tta»*. #**jxi>*ft 

X £i!SftflSftffl2*R&3S* ( experimental 
controls ) Z®.mT*Z tvcx 0 */h(Ctir 6. 

Set ^1»3HJ: 5 tt 
43 ft»ftftKIMt 3 lb ft* fc*t¥ Sttffctt*** 

t«X5 ftfcgftlt§*f*D N Atort 

§£ o -czraaMMwiT'D xt^/ifcitattfbift 



JSX0f**l*"C^^ 7" U *M ^ * 'S%^&K 

^ -c v. * *> 0 

isXt/HlCX o-C GS5£ Six* *> o ft* v.*„ 

6 4 mer ( T ) *r X 8 mor C P ) *>S3t«)tw 

35 5 BhtKft^" -T'fcffl^. 



J§ia¥2-2054!)G (14) 

« It 

SMCC ^;v/x^ 4-( N-^i/ 

4 ? v * t ) '/j? o^^t x - 1 

— U A* tK x WL 

> ^ X 

B S A OfiiT^/Cy 

PBS 0.1 3 M NaCz. . 5.4 mM Na 2 HP0 4 . 

t 6 mM KH 2 P0 4 StfiflK pH 7. 3 
SSC 20xSSCti3M NaCz . 0.3M 

DMF i?/^-/^*A'AT5K 
FITC 7^*^!^ xOfd"y7t-K 
1. * 'J * X 2 \s *T Y&tiL 



£3 ig^K: X 9 2§BS $Kt^ * \ a - vu^ffl v.* 

L. 1. 0 m£0>&K&m.mT* 9 

LGCGTTTAG-3' t tt-MJ/'/y» 
7552 -7559JS8 

5 '— CT A AACGCCT AAACGCCT AA ACGCCTA 
AACGCCT AAACGCCT A A ACGCCTA A ACGC 
-3' 

^'J^jt^u^f K1 rc*Sfi§frjfc 8 &«< repeat} 
#trS-j& 6 4 mev 

5'— A ATTCGCTT AAG ATTTTGGCTGATTCC A 
TT A AC AG TAAGTA ATTTAC ACCT T ACGAGGC 
CACTCG . 
«BBd*fc ^ 6 5 mer 



5' -TGCCACCGCC ATCT TCTT CCTGC CTG 
ATGA-3' 

7627 - 7656 
a- »J zf x ? Y 5 <- 

5' -TGGTGATG AT ATCGTGGGTG AGT TC A 
TTTT-3' 

*<r> 76 77 - 7706 

LGG A A ACT AC AGCACCT— 3' 

t N^l- 'J 7* f 3" 7 659 - 7 67 4 

**)*x?\s*TV7 

5' -CCCACCTTCCCCTCTCTCCAGGCAAA 
TGGG-3' 

7440 - 7469 «*aF 
5'-GGGCCTC AGTCCCA ACATGGCT AAGAG 
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GTG-3' 

*« 7770-7799rctt«wfctt3S 

5/ — GG A ATCA CCT TCTGTCTT C&T TTTCC 
TGATGAT ATCGTGGGTG AGTTC ATTTT CC 

AGG A ACT TGG 

AGGTGCTGT AGTT TCCCCTC ATCAGGC AG 
GAA-3' 

9 7- merm&* »J ^^^f K, t h a, 
Kb 'J 7* y»fiK*- 7643 - 7739 KfcfcWtt 

5' -GGCGGGAAGGGCGACTGCCGCCAAAA 
C A CA ATC ATC AGCT CG AT A AGGGT A A AG C 

- TGCCG ACGATGGCG AT 

C TTTTTGAAGGGT ATTC AT— 3' 

9 0 - mer U * ^ v * K . jfltiot:' 

>J ( Pilin E 72 5 -8 24 <o£ 



J§ fill ¥2-205<W6 (15) 

LTCG AGCTGATG ATTGT— 3' 

to; «" t" 'J ^ £ & & ?-(D 7 6 7 - 7 8 2 <T> & 3£ 

LTTCCTGCCTG ATG AG— 3' 

« 1 - fit h 'J 7 f > 3t © O 7 6 4 3 - 7 6 5 7 W 



^-■Jzf^^u^-^K13 

LG A A A ATG A ACTC ACC — 3' 

« , -fit H 'J 7 yyjt^^f) 7 6 76- 7 690 <0 

^-';^y^u^?-Kl4 

L ACG A T A TCA T C AC C A— 3' 

«! -fit b 'J 7 ^jft&T-'J 7692 -7 706 « 

LGGTGAGTTC ATTTTC-3' 
* ij-rf^ ^ K1 3 



±E«»IC*5U*-C*: h 7*7 r-1 fit h »J 7" f 
^afe^fOgHt Long G.U P> k 'M^-^? 
^ h y — C Biochemistry ) . 1 984 . 2 3 . 
4828-4837-CfiEfflSix-C^6c:t<-Cfc%. 
* 3: A G CJtfXt/TttttaiTf 8 -^ . /7 = v . 

o 
II 

H 2 N-CH -CH 2 -CH 2-CH 2 -CH 2 -CH 7 -0-P- 



I 

OH 



0 0CH 3 

II / 

F3C-C-NH-CH2-CH2-CH2-CH2-CH2-CH2-0-P CH(CH 3 ) 2 

N 
\ 

CH(CH 3 ) 2 



2. 5 / ( 7 $ / ^ ^ -/ * * * ij ) ^ ij 3- % 9 
: 

#73 oty*^<o5'(7^ y ^ * * y 

*0 * 'J *x 2 \s*T K^rO. 2n/(0*"e^!^L. 
0. 5 % h y *"7 S /X-^tftfbL A:NAP-1 0 
* 7 rf 5M^ iJ 7 ^ { 7 r 

's 7 ( Pharmacia 3) "CJ&£T * £ 0. 7 n*<o 
&££fiSc$33$: ?§& 0 *9 / rutin 7 & * u -fe 

^Of*'/7t-KIII*1 .^7^.0.3 
-n^flSfegsaou. 5 Sto^^tp 

pH7. 5 iriJflT^Ctrc j: O^fOL. 1 Q mM 
h , J*(fcKn*.y>7.A07$-/>^>'. imM 
£DTA ( pH8.0t^HftLf:-fe7 T f,^G 
2 5 M PD-10*?A(7T*^v7)ici»»t 
*o AfcJ££fi£1&. 1. 6 n^iriff i^S^ ( -fe h 
^ f _ y ,1 $ ( Savant Speedvac 3 ) -C#;0. 4 
«*«Stt*-C««T6. ffffitx * * - * - XC1 8 
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-vifatf^jTsivfi Waters C 1 8 micro 
Bondapak ) i) y a ± LKB hplc 3£©<o 5fcifct& 
[t]|^ 4 95 nm rc-fe* hf^Iffi hplc fCX*) 

* ? . C 0. 1 M h yx- 

f ^7x*=!)Afi|»pH7.0 J -C1. Oa^/min 
wiffil-CTiftl. A&?§fctifc B 1100 

%T-fe h-h U ^)O0i»5»6 09&SJ»*KftE 

4 9 5 nm « ftiR* *T4frii**tf>. »3tS"C.^ 
flfTi. 2 6 0 nm *□ X Tf 4 9 5 nm o 1t*£&& 
b &)0. 7 0. 8 *^/*^DN A 7 a* >** u 
-fe -f /§fi»hIS*ifc. 

2?&B : 

t 5 -/ m&it* 'J * u * y- k^*»«ci 20 

pH 9. 0 (60/»^)^^-CFITC(O1 D 
M FifRC 2 0/«i J fcan*.** 2 5 *C 3 

( y T a* ~v '</ ~f ) ig L T IK tg L * flfc & # ©( 0.8 

/u ^ * 7 2 7 T i* C Thermus aquati cus ) 
DNA^U 7 --»£(- ^ - 4 v ? y * V<4 *. 
? i ftitx-fe ^ * ( New England Biolabs or- 
Cetus 3 3 *>»rcBR»n$ n. * & 5 0/»^ 

C c^-* C Sigma )) A*/S8t$;ft6o 
D N AJ9«ltTE«jftft"C ( «ICS2«LJfc^a* 
^ 9 ) ? 2 zs? V is *s h 00 & 7* » , ( 
Techne intelligent heating block ) 4fc 
— ^^_xa--7 — -t^»^D N A & >f 2 y — 
t Perkin-Elmer Cetus DNA thermal eye- 
ler )±. * 'J / 9 J*4Bi£*ffli*"C*tt3n 
fti : 

H ©K91TC B$ fe1 2 0> 
-fe^>^h2 i&&60T; B£f$ 3 0" 

?4 2 A,jgi= 5 6 
^ * W 6 "b 9 "C a ffl * « «"C ffl <i> K ft: « 
\t : 

-t ^ > x k 1 as 9 4 tc re^mi 2 



H Rn ^2-295406 (16) 

L®fflffiBlX 80 9&7-feh-H U ^ / * X* 4 5 # 
o x 0 hplc rctf&JSSixfco 

3. * 'J / y - -fe'tetlg&fc 

— X C Alpha Laboratories JiJ ft^I^H 
Ai : 

OL 0 2 5 A* 1 /» ^ t K> a D N A 

1 0 ;i 1 0 0 mM h 'J ^HC^ . 5 0 0 niM 

KCz. . 1 5mMUgC^ 2 0.1 x ( w/v) 

PH 8.3 

. 6 /« t d NTP S ( 3. 3 3 mM d ATP , 3.3 3 
raM dGTP . 3. 3 3 mM dTTP ) 

1 0 0 t'3^yKO 3' 7 y <\ — 

2 * tz \t -t *t fel _fc O fc* a a- <o 5' ^ - 
7KX1 00^UT6( « »J *K T »J x-*^*^ 

h / i/- K £ * - * - ^ a (Mi Hi pore 
Reagent Grade Water System) ) 

cnF?wf5:5^(B!ifLt)'VADNA^S: 

-fe ^ > v h 2 ®SE60^C f# (Hi 2 

* 7 / s Y $ Um. 7 0 "C a? M0. 5 0- 

If 4 ^ a*R = 4 5 

*ft:t*9 0 o K:g:£"C£*{Btf;7< a, >* 

* y x^-* - L S 5 B»3t3tKSt- C Perkin 
Elmer LS-5B fluorimeter ) «rffl^'affl£S 

nt, 

Piecnm) fflc^Cnm) 
7Ac#-^-fe-f ^rcBBLXtt : 4 9 5 5 2 0 
a— $ ^fcglLXtX : 5 4 4 5 7 6 

K A » S jt 1^ 2. Oriot »-x*J£tft»- 
XtEv-ftX * » -< » h cp. i fciX 0. 5 5 n^X — 
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7k 




^ H 


£ lI 




7k T 


7k ¥ 






if H 



G= CI M 3H 
(I„)H 

CI 11 ) V +G(I 1 ) V 
<o ¥^-C*> *>„ T^X^$J£i*#rcJ8^L/i: Wit 

£ ixt* -fe^v 3 y2i07^^i/-t4 ^ ( 
fluoresce iny la ti on ) (>5££B)*rm^> 7^ 
^Hs^Ofint-h 'J ft*? 9 K 1 %o 
- S :x B 4 d--y7t- h ( f ^ -» (S i gmaj ) 

0.1 5«*«tt««o**> 2 cxottJmgftfcfr 5 o 
4 1 2 nm -c-ifBicdh*. 2 5 /» £ '> 1 m M 
imTZ* &&TZ>T*-*'tf*8t*1 4 1 5 0 ^ & 

Z Offltt * J"** »M ^ ^ ^ 0 t 7 ^ 

6. 2 s'-r $ y mmit* y ? vt 

* A^^fiE^VS ) o 0.2 «*) U < P3» 

L 2 - 4 S ^ ^ * 7 v ( 5 /ml ) o 0. 2 M | 
Stfifc* h «J 0 ±&mWL C PH 9.0 3 mWL C 0. 3 mi) 

-<-i-t*, tfiSc^uPBstfifatN ap 

O^&Six. 1. 6 £ *UX e 
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I*BBf 2-2954HB (17) 
6. BSA^D ^3>;u^f n 3 f* ^ fig 
6. 1. ^ u^f ^ K&gffcB S Atn WW 
B $ A<n mmK t->-/^ , 1 
/t^PBS/IOO/^Tk*) , aiMh <)*^- 
A'T* yHCt 1 mM MgC£ 2 , 1 mM ZnS0 4 , 
PH 7.4 ( 0. 6 ml ) . BE^X 1 2 /* £ <D £r L < 18 
«LfcSMCC( * T* ( Pierce )) 
i8« ( 6. 7 ) fcflDx. RIBS^flBtt 2 5 ^ 

t B S A ( -< - y v # — .*u*»7-*-'*-f* 
a v — . ^ru — k ( Boehringer molecular 
biology grade )) &30£-e. PBSffffi 
fb*nt^5M AP25 i*5 ±'{7 tv**s 
7 ( Pharmacia 3) Srii LtlS3S[?ni 9 £tfc1fc 

^^^»«SE« 2 8 0 nm too Dt^iJii 
( 1«?/»^)tifLQ 62*>Rft«tt*flUO— ^ 
KAffivxWTtor^<|f©3Hfc:0.15 
fltf^S****: 1 0 /f £ O 1 mM / /^^T'hi^y- 
^^30^!ai3 7 , C-CSfc;$^r. *§£A,"C 

^^gfige^or t < g^»ufc b s Afrc^i^io 20 

( Amicon ) ) fcf?H>t&0. 5«*4"C*I§L. 
5 0 mM. h 9 ^ftflrffi ( pH 7.5 ) -C^fo ft £H 
0.1 4 ■rf/minojffia'CiSItt 5*1*^-1 * a> P 
-1 00F('M*5K( Biorad ) ) to # 7 a 
( ft 4 5 aO ft * , jgm*'-^i* 2 60 nm 
■CO U V ftHZK XO&ttJSix. StraS 1 

2 6 0 *ritf 2 8 0 nmos^fe #tr#i® ^ - 
^T5, 2 8 0 nn wS^^WffliL t»I ( ifilK 
BS AKJ:6ii^ibii4)iii^t^ 0 

% fan 1 

7^^-^-te^fy(b8 - mer <o 5K 6 4 - mer ^- g 
* x ? f KB^W^M 7" 'J -tf - ^ a v 
1 0 m M h M,l mM E D T A pH 8.2(2.0 
) a X & 3 M NaCz, . 0. 3 4 M ^ x v (Se = h 
'J C ^ C 0. 3 ) IC»WLfcFL-*y^i 

1 o* 7 u mm i 2. o«n *&m\^®ytm*m&L 



EDTApH 8.0K mm L t 1 O" 4 M . 1 0~ 5 M £ 
TcK 1 0" 6 M o — iso 6 4 - mer C * V =*2 ) 



]" 6 M 10" 5 M 


1 0* 4 M 












0.0 7 5 


2.5 - 




0.5 


0.0 7 8 


! 5 




1. 5 


0.0 8 4 


5.0 




3.5 


0.0 9 8 


1 0.2 




7 5 


0.1 1 1 


2 0.5 




1 5.5 


.0.1 23 




4.1 


3 1.3 


0.1 2 8 




8.2 


6 3.5 


0.1 3 5 




1 6.4 


1 2 7. 5 


0.1 3 9 






7* y <\ - ± 



u x 1 oot"= j ^^^*y= yt 5^fflv,--ciiie^r 

2 OmMhMHCi. 5 0 m M & ft # 'J 

7 ^ . 1. SmMJgfb-^*'^!^ • 0. 0 1 % 7 
* x ( w/v) pH 8. 3ie«<t>« 5.1 t*3 

f l 'j *6 <nmyt(r>uit^mmi.rz 9 pcr 

£l£&> ( l0*0/*Ott5^K&&Lfc&7Ki:-C5 

& & «« 

7A^*uHE>f yfb * y ^6 0.0 84 

7 /u-#u-fe>f xft # U + P CR^fiJt^ 0.1 5 5 

fis w 5 

- -jcgfl PGR £fifc%gg)&m 

to 5' 7" 7 4 - 2 f zj a- <n y ^ 7 t* £> 0 . 
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It IH ¥2-295436 (18) 

1 mM EDTApH 8. 0 ( 2.0«/)*J:tf3 
M . NaCi . Q3Mi?iy®[=t h 'J C.a C 0. 1 

in k^wlalf l y =m o 1 o' 7 

M«-£<o* 'J =^2 fc^JBLraftfii^ffiJ^Lfc* £ 
in- fn5 — »£tf>*ya'3fcffl^-t&9&Lfca » 

@ ye ^(SMcn=4) 

FL-;*y=Mi*M& 0.0 6 36 0.00 1 5 

FL-* y =M y =**2 0.1 0 9 1 0.0 02 2 
FL y =M y =^3 0.0 6 1 7 0.001 9 

e>1\ * V =*2 
2 

P C R jfedtttOttffi 

# y / 7 5'r7^-Ht 

3' 7* 7 >f -r - ti 1 00 fu^/uo^- y =f * ^ v * 

2^wi 0 mM h "J 5 0 mM fflfk* y 

? a . 1. $ mU M&if* ? * * 9 * • 0. 0 1 % < 
7f ypH8.3»c §i L fc 5. 1 ** * ^ F L, - * 

ci oo^ofc**" 5 * h #d l 1 0 mu 

7Ad-^y|t ft*-? 0.082 
7A*u-M;/ffc /p-/+PCR4^ 0.14 8 
P C R <r>mE\* «3t!i&lC^Stt*Bffli4r£ 

n 4 

— pcr ^/gtt>^i»a 

y * 7 «»RlSW:ffle*>w £ < ^flSSH 
fw 0 s'7* 7 >( t - it 2 ^' 3 'J ^ 4 t**) 0 . 

3 '7" T-tti o 0 t'a*^^^ ') * 9 \s * 

2^oi 0 mM h , 50 mMmit* 'J 



, 1.5 niMgft^/^^^^ . 0. 0 1 
f ypH 8. 3 K * JPI U fc 5. 1 t'^^FL-^'J 
=** 6 w»3toiiX4: L ^» PCR£fiKtei 
( 1 0 0 /* £ ) hrcJDx-X L Aio 

7 A^U-te>f^ft7'a - 7" 0.0 8 4 

7^-u-fe>(^ft7'°-y+P C R^fiJt%? 0.1 6 0 

5 

f:/a^f0 7 , n ^7 * X- 06 £ *t : 

-fe^/vh 1 19 M 2# 

•fe^/vh 2 »K55r «*Mt5 0" 

5 7 "f ^ - 2 t'n* ^07 ^-k^l ^ ft 
*'Jrf»^»/*f K6t*oto 3 '7" ? 4 - \% 
1 00t'3*^(?)tiJ^)i;i/*f K5"C*)5t. 



tfRflf 2-295496 W 
2n/(0 1 OmMh 'MHC^ . 50mMJgft:#'J 
£ ^ . 1. 5 m M <r> Jg ft ? * ^ * A . 0. 0 1 % -k* 
7f ^pH8. 3 *C mm L 5. 1 t' * * F L - * 

2min 1 0 mM h MHCZ , 5 0 mM J£*g * U 
0 ^ . 1 5 m M J® ffc ^ * c 0 a . 0. 0 1 % * 7 
f ^ P H 8. 3 rcZJD*, 1 0 0 >a£ <o P CRifilc^) 

7 W-fe^f ^ ft 7" 7 — 0.0 8 0 

PCR .0.1 6 0 

pc R*fijitort^^7 r ^^^ — «*oa*«di 



2 cxogij* co^-fiK&fcj A ( * 'J =r 9 . 9 7 mer) 
*r X B ( * u 1 0 . 9 0 mer ) 

F ( F L-^ 'J ^1 5 ) fcl «fcl-B*5 — ffljfc « 



« flg A J3 x / 4 fc tt B O # ffi T *ff X * fiF «E 
T^o-^FioXO'R &6>tti (£■* 4 ^ ) 

w % 3t*> (i 3t* 0. 4 5 W N aC L . 0.0 SM^xx 
®Ht h ') !? a , 1 OmM h 'J * ( fc K » * f > 
f^(7^Vx^pH8.0 ( 0. 5 5 ra/ ) <P -c $j 

«Jt ( » » =>fltt@*»fBg) 

7' » - 7* : F R 

tfftft 0.088 (0.00 3) 0.2 43 (0.004) 

tig ft A 0.1 84(0.006) 0.253(0.009) 

m&B 0.08 7(0.005) - 0.31 1 (0.002) 

$t ft A X O 1 B 0.1 9 3 ( 0.0 0 5 ) 0.3 1 6 ( 0.0 0 9 ) 

« rc s fiE l t ^ - 6 « Ja Jon l t ffl 3t fifi « ^ 



5g-C# * C t fe^Lt^i, 
7 



P C R£fiE1&KO&m 
* V * 7 ( 1 ^3**3*1^*^8 (100 
e'3*/u) t^H'-iLtffl^SPCR (45 

S ftfc, I -?<nT o. -7 r *&&\^. D N A 7 x 

s r mm . i oo^ jtaiL, 

7 *y-*'ffl*ifc£LfclftS«iX*-:y , A'-e3lll 
ftth Lfc e 3 Mfi^Kt MJ^138.5M ) & 
^T**/— A'ClnOfciRJlDLrt:. - 7 0° C 
X 1 5 #Mnfca*f- » - 7*±B«r fc < 

Ko^*y>f-/w)T?yx^^, pH 8.0 (500 

y v *t 4 *s \t* x ) * \ 2 . 1 3 *? X 4 
(^^3t'3*/u)^3xSSC, 5 0 m M t- y 
;* . pH 8.0 ( 0.5 5 0«O?C»D£. 
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5 0 0 ^O")S«ET, ( 5 0t*e30 

J3#_(SD.n=5) @tv/v* 

EL-*Urf 12 0.096 C 0.00 4) 71 4 

FL»*9rf 13 0.1 03 ( 0.008) 52 4 

FL-*V* 14 #$fe 0.091 (0.009) 553 

FL-*'J3' 12.13 
x £>' 1 4 0.0 7 3 ( 0.0 1 0 ) 1 7 7 2 

FL-*';=/ 1 2.1 3 0.1 37 ( 0.004) 1 600 
*sXtM 4 

+ «08P C R ZL&m 

* mi5<»ffiit7 4 ^ * - 1* s it et & ?u 5 nt •« * * 

( *fittt€E*-C*j * ) 

s*D<nzr u -7* <nm&%B\xm$m : &&Tm\.-fa 

T6®S^3cB.w:x 9 X 9 7* n -7'£&-CO 



8 

7 jfa j% T ^ 7' $ y ( BSA )&£-fc7'°-7'fr 

: *- ') 9 <o # & r * tz 



8 t* 3 /K'J - 
**6a=T k 3xSSC . 50 mM h U * . PH8.0 
(0.5ra^)rc7^^u-fe>r v^a^f 'J^l 4(3 
fc' => * ^ ) fcflnx.. fi >fe it 4r U fc: . £<7>*§& 
(C B S A ^ 'I ^ 1 3 }Q & ( 2 7t'3*^)*>0 

. s a -c i o^w^y**^- , ^» y tt. s 

ffljfc (SD)(n=5) 
FL-rf-y^ 14 0.091 (0.009) 

FL-a-y^ 14 0.164(0X304) 
FL-^y* 14 +BSA/^y=ri 3 0.094(0.007) 
FL-*-y=f 14 +SW+BSA^9=ri3 0.1 89(0.004) 
#m&J B S A * 'J ^ttaftttfttiEltfttt'^oS 



gj&flj 9 

ft?|DNA%rcfrT*ffif3ft7* p --7'fc 

0. 4 5 M NaCz. . 0.0 5M7i^®=t b 9 
n.lOniM h MpH 8.0 ( 0. 5 5 <f> 

Iff it: Ml 5( 3^^^) (BSA 

* y *m&frtftffi&) ) feBait. 













( n = 3 ) 


0 


0.1 2 1 


0.0 0 5 


1 


0.1 1 6 


0.0 0 2 


2 


0.0 9 8 


0.0 0 4 


3 


0.0 9 6 


0.0 0 8 


6 


0.0 9 2 


0.0 0 3 


7*1 533 


0.0 8 4 


0.0 0 8 



Hffifll 10 

jgft7"p-7'K:x6PCR £fig&co&^ : 

ag<o#g 

a) 1 xS5C( 2nO , b) FL-*«J^6 
( 5. 1 t*=j^eyu)^^tr1 xSSC ( 2«^)fci 

c J F L-^- ij ^6 ( 5.1 fext/^- 
9 7 (2^=»*^)teX.tf*y^5 ( 1 0 0 tf 
= * ) V^H^-tLtffil^iUPCR^ 

C R ±tiZVB ( #) 7 f rx ^ a, ) %%ts 1 x S S C 
( 2 mO*r£tf3o h St ft jtflC if <r> 

filti * » -< * h a) tc Bt Wi» 

* * h b) *sxtfc) cos ft 03 *;*£&( 2 2 

8: p& -e ft an ^>ies co^^sk^t -4^ 60 
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JSRfl ¥2-295*196 (21) 



it* mm u tco 
& * 

2 arc t* » * h L t^io 7*0-^^. 
& -era @ S w *9 flD re # ^ fi * ^ 7* y > ? ( tumb- 
ling ) <r>miWK X *iHtt<o — ^KfilJHi 

4> j£> ; & * □ * 7 ! J * Kwj 0H^(B*ttft 
5 0 ti *«j8L-C*fl"~4 7' 'J v K 

<h & m vtctbte yt\* &m ? ° - 7<ni&yt± -em** 
1 1 



* ( 2 ■*) ? »c : a) 5.1 fa^^toF L-^ 
■J 6 . b) 5. 1 t'a^^^)F L-rf- 'J ^6*>X 

t/6 f^^^tiiii 0 -ettffi SKfcttif pcr 

3£l#1&*>* X tJP 5. 1 t* = * F L y =f 6 
*> X t>'*3§#J C 1. 4 * ✓ * ) ^#1§fl8 50-mer 
* y zf % ? u *t Ktttf SO^^*^* b 2fc 

la ufco 2 0 x s s c gB&g&zra-r * 



ttsnd;&*. asxsscamnwDHA^ 

4. C Blffi^lM** iftU! D 

6 6 4 mer (T) *s X 8 nier CP) o» ftflft* Si* 
P*2(2t*. St TtT" n - 7* P C R ft®.*®} 

L "C * U * * 2 \s* T hMfcJXtfSfcBH* *PCR 

( « 4 45 ) 



0 iuio ft Uf (rt # K £JH /x I. ) 
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ft IB ¥2-29541)6 (23) 



$ & m X. # vis.) 



2*? 6fl / B 




^ ea * « 8 

1. w^stta* 

H*j&2W*NM»28 12 7** 

2. mw&fo 

3. *GiE*-f 

{£ iff 



4. k m A 

{£ iff ^B-TRB3Ey:?»I-TB2*l^ 
8hfe¥«Ttr^ 2 0 6K 
m SS 270-664 1-6646 



5. ffiiE**0Btt *fi* 2^ 5^2 98 OBiSB) 

6. 1§iE0ftft' 

MhTttfiBflfi 





-591- 



